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"SPRAY-GRAZE" 
The answer to weeds 
in pastures 
W.A. Department of Agriculture 
research leads to a new technique 
for weed control in pastures. 
by G. A. Pearce 
Adviser, Biological 
Services Division 
The trials which led to the devel-
opment of the spray-graze technique 
of weed control started in Western 
Australia in 1966. Since 1969, 
spray-graze has been tried in other 
States of Australia and is now re-
cognised as the most practical 
method of controlling many pasture 
weeds. 
Even in better times than the 
present, farmers realised that the 
normal rates of herbicides needed 
to kill weeds in pastures were too 
costly. Certainly, they would be 
spending $1 to $2 per acre without 
gaining any advantage for several 
years. 
Dormant seed ensures the re-
establishment of weeds for some 
years even if each growing plant is 
killed. Relying on chemicals alone, 
in the year of spraying, most treat-
ments have a detrimental effect on 
pasture plants so that less feed is 
available. 
A satisfactory pasture weed con-
trol technique must be cheap, so 
that it can be repeated for a num-
ber of years. The effect on pasture 
species must be negligible so that 
greater pasture production can be 
expected without the need for re-
planting. In addition the method 
should be simple so that it can be 
applied easily over large areas. 
In 1964 a trial at Muresk Agri-
cultural College showed that the 
density of Paterson's curse steadily 
declined as the sheep stocking rate 
increased. Also, as the weed popu-
lation decreased the clover compo-
nent of the pasture increased. Three 
sheep per acre eliminated about 70 
per cent, of the weed from the pas-
ture and increased the clover con-
tent each year for the whole period. 
With 1 sheep per acre the pasture 
was dominated by Paterson's curse 
and had a much lower clover con-
tent. Some of the results obtained 
are shown in Tables 1 and 2. 
Table I .—The effect of sheep stocking 
ra te on the amount of Paterson's 
curse in pasture. 
Stocking 
rate per 
acre 
0 sheep ... 
1 sheep .... 
3 sheep .... 
8* sheep 
Percentage reduction of 
Paterson 
w i th 
1964 
0 
0 
20 
85 
s curse compared 
ungrazed area 
1966 
0 
0 
65 
67 
1968 
0 
20 
72 
78 
* The 8 sheep per acre were grazed inter-
mit tent ly w i th the idea of preventing seed 
formation. 
Table 2.—The effect of sheep stocking 
ra te on the amount of clover in pasture. 
' Percentage increase of clover 
Stocking compared wi th ungrazed 
rate per a r e a 
a c r e
 1964 1966 1968 
0 sheep .... 
1 sheep .... 
3 sheep .... 
8 sheep .... 
0 
45 
15 
30 
0 
0 
100 
110 
0 
16 
40 
28 
In much earlier trials it had been 
shown that a minimum of two 
pounds of 2,4-D was needed to kill 
Paterson's curse, and even then 
some plants often survived and 
produced seed. 
It was concluded from these two 
observations that the combination 
of heavy grazing and a small dose 
of 2,4-D might achieve more than 
either treatment alone. 
The result of the first trial in 
1966 was so spectacular with Pat-
erson's curse that spray-graze was 
tried out on other weeds and then 
demonstration plots were establish-
ed throughout the agricultural areas. 
At the beginning of 1969 the tech-
nique was publicised throughout 
Australia and weed specialists in 
other States began testing it under 
their own growing conditions. The 
results have been so favourable that 
it is now accepted as the best con-
trol method for a great range of 
pasture weeds. 
The objective of early trials was 
to virtually eliminate all weeds. But 
after 6 years it was found that seeds 
of Paterson's curse were still germ-
inating and could be washed in from 
adjacent areas with a single heavy 
rain in the autumn. In chasing 
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eradication, the clover was often 
overgrazed and apart from grasses 
most other plants were also elimin-
ated. 
The value of the spray-graze 
system in order to achieve eradica-
tion can be seen from Table 3. 
Table 3.—Average number of plants of 
Paterson's Curse per square yard after 
4 and 6 years of spraying and grazing. 
sheep per 
acre 
1 sheep, no 
spray 
8 sheep, no 
spray 
8 sheep, w i th 
spray 
Paterson's curse plants 
per square yard 
Northam 
4 yr 6yr* 
75 
1-2 
1 0 
48 
5 
2 
Broome- Mingenew 
hill 
4 y r 
164 
0-3 
0-5 
6yr* 
12 
2 
0 
4 y r 
110 
3 0 
1-8 
6yr* 
28 
16 
10 
* The heavy Autumn rains of 1971 washed 
seed onto the sprayed area, thus increasing 
the 6 year plant count figures. 
With this experience it became 
apparent that it is more desirable to 
aim at 80 to 90 per cent, weed kill 
so that a balanced pasture is left, 
rather than a clover dominated 
sward. With this objective in 
mind it is possible to reduce the 
amount of chemical used and not 
affect the clover in any way. 
Before a lot of money is spent 
eradicating particular weeds, a 
farmer must decide that it is a prob-
lem worth tackling, and if the weed 
is removed a better, more produc-
tive pasture will be produced. With 
most established weeds the right 
objective appears to be to keep the 
weed under control so that the 
economic loss it causes is elimin-
ated. 
Which weeds 
Spray-graze is effective against 
most annual broadleaved weeds, 
and even against some perennials 
such as docks and spear thistle. 
Weeds which can be controlled in-
clude amsinckia, capeweed, docks, 
doublegee, geranium, mustard, Pat-
erson's curse, radish, rapistrum, 
saffron thistle, sheep thistle, spear 
thistle, turnip, and variegated 
thistle. 
In some districts aerial 
application is the only 
practical means of spraying 
pastures. Here Saffron 
thistle is being treated in 
hilly country near Geraldton. 
To reduce loss through 
evaporation, 2,4-D ester is 
used. 
Aim of control 
A good productive pasture usu-
ally consists of a balanced mixture 
of pasture plants and various weeds. 
Control should only be considered 
where the mixture is becoming 
dominated by weeds. 
The benefits of this objective, 
compared to total elimination of a 
weed are— 
• the cost of the treatment is 
reduced; 
• the risk of damage to the 
best pasture plants is elim-
inated; 
• pasture productivity is in-
creased. 
17 
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BSSP: 
The results after spraying 
and grazing an area infested 
with Saffron thistle. The 
paddock on the left was sprayed 
while that on the right was 
not treated. The same 
grazing applied to both areas. 
- '.^ x.'VS 
% ) 
Control should be aimed at re-
moving 80 to 90 per cent, of a 
dominant weed. 
However, there is no advantage 
in killing out all the weeds if they 
are the only plants present over 
large areas. The removal of weeds 
such as capeweed or even geranium 
will be a disadvantage if this does 
not allow more growth from better 
pasture plants. The carrying capa-
city will be greatly reduced, as there 
will be no pasture plants to take 
advantage of the absence of weed 
competition. 
Spray-graze will be most success-
ful where the pasture has the poten-
tial to produce feed if the weeds are 
removed. In a poor pasture it is 
often necessary to sow sub clover or 
a medic before starting the spray-
graze programme. 
Seed bank 
With practically all the weeds 
mentioned above there is enough 
dormant seed in the soil to start 
new infestations. 
The control of pasture weeds 
should therefore only be attempted 
fr;$C 
m 
' * j 
where for several years the weed is 
particularly obnoxious or where 
immediate pasture benefits are 
likely. 
Effect of 2,4-D on legumes 
The rate of application of 2,4-D 
amine recommended for practical 
control (80 per cent, weed kill) is 
one half pint per acre. Where 
eradication is the aim (100 per 
cent, kill) one pint per acre is re-
quired. 
Subterranean clover will be un-
affected by these rates under normal 
growing conditions, but tolerance is 
greatly reduced under adverse con-
ditions. The one pint rate may de-
lay flowering for several weeks, or 
under exceptional circumstances 
plants may be killed. Clover 
should not be sprayed until at least 
two or three true leaves have been 
formed. 
In the case of medics, tolerance 
to the 2,4-D is less, and only the 
half pint rate should be used if 
damage is to be avoided. 
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The method 
1. Six to eight weeks after the 
opening rains of the growing season, 
the infested area is sprayed with \ 
pint per acre of 50 per cent. 2,4-D 
amine for the control of annual 
weeds, or 1 pint per acre for the 
control of perennial weeds. 
2. Seven days after spraying, the 
paddock is stocked with sheep at 
five times the normal set stocking 
rate for the district, or more. The 
purpose of this is to allow the stock 
to selectively graze the weeds as 
closely as possible. If cattle are 
used, a stocking rate of 100 per 
acre per day using an electric fence 
has proved highly effective. 
3. Grazing should not be con-
tinued to the stage where the pas-
ture will be damaged. It is more 
important to maintain the condition 
of the pasture than to be concerned 
about the presence of the weeds. 
Why it works 
The pasture treated must be a 
reasonably good legume-based pas-
ture, to compete with and replace 
the weeds after they are killed. 
At the recommended rates of 
application, 2,4-D will not affect 
the clover or other pasture species. 
Nor by itself, will it kill the weeds 
mentioned. However, the chemical 
is absorbed by the weeds, causing 
them to wilt and become more pal-
atable to stock. Palatability in-
creases, because the sugar level in 
the plants rises for a short period 
following spraying. 
If they are not heavily grazed at 
this time, most of the weeds recover 
in two or three weeks and make 
normal growth. In the wilted con-
dition after spraying the weeds are 
selectively grazed and quickly eaten 
out. Any regrowth which does 
occur after grazing, usually sur-
vives. 
Following treatment the pasture 
usually makes normal growth and 
competes strongly with the sprayed 
weeds. The weeds are killed "out 
completely or become unimportant 
species within the pasture. 
This spraying and grazing pro-
cess can be repeated each year until 
the dormant weed seeds are ex-
hausted. Often, however, after the 
initial treatment a good balanced 
pasture can be maintained. 
Application 
With spray-graze the amount of 
herbicide applied is not as critical 
as when spraying alone is used. 
This means that, although boom 
sprays are highly effective, misters 
or triple nozzles are quite accurate 
enough to ensure success. 
Care must be taken that too much 
herbicide is not applied, as this may 
result in permanent damage to the 
pasture. 
Importance of weather 
The weather can affect the results 
in several ways. If the spraying is 
done when the paddock is water-
logged and the weeds are not mak-
ing active growth, the 2,4-D will not 
be absorbed and the stock will be 
less inclined to eat weeds. This 
applies mainly to less palatable 
species, such as docks. On one 
demonstration site at Mount Barker 
this occurred and no control was 
obtained even with a second spray-
ing. The same species of dock on 
a higher site nearby was easily kill-
ed out. 
Spring treatment 
Some weed species germinate 
slowly over an extended period, so 
that seedlings appear after the 
spraying has been carried out. 
Saffron thistle is an example, and 
for this reason better results are 
obtained if the treatment is started 
in early September, before any flow-
ering stalks have been formed. 
During the winter the pasture 
should be kept grazed short and the 
stocking rate should be increased as 
described at the correct time. 
Annual grasses 
Annual grasses such as Wimmera 
ryegrass, silver grass, and barley 
grass can often become dominant 
in clover pastures. These weeds 
can be selectively controlled by 
spraying with Gramoxone. The 
treatment should be carried out 
three to four weeks after the first 
germination and the rate of appli-
cation required is f pint per acre. 
If the weeds are from four to six 
weeks old, the rate should be in-
creased to i pint per acre. Clover 
will tolerate this quantity of Gram-
oxone but if wetting agent is added 
some damage can be expected. 
To avoid damage to clover it is 
important to use the correct rate of 
application and for this reason a 
boom spray is the best equipment 
to use. Heavy grazing three days 
after spraying will increase the 
effectiveness of the treatment. 
Table I.—Spray-graze treatments for the control of broadleaved weeds and annual 
grasses in pastures 
Weed 
Amsinckia 
annual thistles 
capeweed 
doublegee 
geranium 
mustard 
Paterson's curse 
radish 
rapistrum 
turn ip 
variegated thistle 
Saffron thistle 
Docks 
spear thistle 
Annual grasses 
Wimmera ryegrass. 
barley grass, 
silver grass, etc. 
Time to Spray 
6-8 weeks after open-
ing rains to grow-
ing season 
Early September 
6 weeks after open-
ing rains to grow-
ing season 
3-4 weeks after emer-
gence 
Rate Per Acre 
4 pint 50% 2,4-D 
amine 
1 pint 5C% 2,4-D 
amine 
1 pint 50% 2,4-D 
amine 
3/8 pint Gramoxone 
Comments 
7 days after spraying 
graze wi th sheep 
5 times normal set 
stocking rate for 
distr ict—don't 
damage pasture 
As above ; normal 
stocking in winter 
W i t h spear thistle 
slash tops—spray 
regrowth when 6-
8 in. : stock as 
above 
Heavy stock area 3 
days after spray-
ing. No wett ing 
agent 
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